together with the endemic Iberian related subspecies Podisma ignatii cantabricae and Podisma ignatii carpetana, have been analyzed by means of silver staining and specific fluorochromes. Nucleolar organizer regions activity and the nature and localization of heterochromatin show large differences between populations of P pedestris from the Alps and the Pyrenees. Differences are not found to the same extent between populations of P ignatii and P pedestris from the Alps. Some (Hewitt, 1975; Hewitt and Barton, 1981) and similarly the presence of a third chromosomal race of this species in the Pyrenees, as distinguished by the distribution of heterochromatin in the autosomes (Gosilvez et al, 1988; Bella et al, 1990 ). This is a simplification of a probably much more complex process involving successive contacts of parapatric races covering patched areas resulting from sequential contractions and expansions (Hewitt, 1989) . This paper deals with the chromosomal relationships between the endemic Iberian subspecies of P ignatii, and its closest relatives P pedestris in the Pyrenees and P pedestris in the Alps.
MATERIALS AND METHODS
Fixed testes from adult and fourth instar males of P pedestris from the Alps (XO and XY races) and Pyrenees, and P ignatii from the Sistema Central (P ignatii carpetana) and Cantabrian mountains (P ignatii cantabricae) were used. In all cases, testes were removed and fixed in ethanol: acetic acid (3:1). Silver staining was performed according to the method described by Gosdlvez et al (1986) which includes treatment with double standard saline citrate solution to obtain better resolution of the position of the active nucleolar organizer regions (NORs). Distamycin A/4-6 diamidino-2-phenylindole (DA/DAPI) and distamycin A/chromomycin A 3 (DA/CMA 3 ) are selective fluorescent counterstains which reveal the richness of AT or GC base pairs respectively in certain heterochromatic regions; these were used according to the methodology developed by Schweizer (1976a,b) .
Acridine orange (AO) was used to stain C-banded slides because, as Bella et al (1986) (Hewitt, 1975) . This probably arose as a result of a centric fusion between the original X and a large autosome (John and Hewitt, 1970 (fig 2A) . The It is interesting that P ignatii is polymorphic for the size of the GC-rich paracentromeric blocks. In general, the amount of GC-rich paracentromeric heterochromatin is larger than that found in both the Pyrenean race and the Alpine race of P pedestris. This suggests that, in the case of P ignatii, there has been a gain of heterochromatic material with the same characteristics as that preexisting in the genome. This is evidently different from the gain of material in the P pedestris individuals from the Pyrenees.
DISCUSSION
Comparing these results with those reported by Westerman and Hewitt (1985) and GosAlvez et al (1988) , chromosome evolution in Podisrrta has followed different pathways in the areas of its distribution which have so far been analyzed. One of them involves the autosomes and another involves changes undergone by the X chromosome. With respect to the autosomes, it is interesting to note the conservatism of the centromeric GC-rich DNA in the individuals from the different geographical regions. Thus, individuals of P pedestris from the Pyrenees appear to add relatively rich AT repeats to the preexisting GC heterochromatin. This generates a paracentromeric heterochromatin with a bipartite nature. It is not yet possible to evaluate the role of these differences in evolutionary terms since synthetic hybrids between individuals of P pedestris from the Pyrenees and the Alps display normal meiosis (Gosdlvez et al, 1988) , and no significant differences in the hatching rate of Pyrenean/Alpine hybrids have been found (Bella et al, 1990) . Changes in the patterns of recombination may be correlated with the distal heterochromatic segments which are present in the medium-sized chromosomes in individuals from the Alps but not from the Pyrenees or the Sistema Central. In fact, the presence or absence of these heterochromatic regions may dramatically affect the formation of chiasmata in neighbouring euchromatic zones in comparison to chromosomes not showing these regions John, 1988) . This, in turn, may mean that certain gene combinations are differentially formed and inherited in the different geographical regions.
Active NORs usually have an associated heterochromatic region which shows particular banding characteristics. This suggests that the chromatin forming these regions is of a special nature (Hagele, 1979; Fox and Santos, 1985; Bella et al, 1986 (Barton and Charlesworth, 1984; Rouhani and Barton, 1987) . These different chromosomal forms are currently in contact with each other in some regions and perhaps influence each other's evolution. Anyway, Hewitt (1989) 
